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Abstract Of JP 8221164 (A) 
PURPOSE: To manufacture a device which is easily 



corrected and high In reliability and uses a digital IC 
byway of trial In a short time at low cost and also 
manufacture a device to which plural ICs are 
connected by a bus. CONSTITUTICN: The trial 
manufacture supporting device is equipped with the 
bus device 10 and the substrate 20 for IC mounting 
which Is connected to the bus device 10. The bus 
device 10 is equipped with plural connectors 11 and 
a sub-substrate 12 having bus wires for connecting 
the connectors 1 1 mutually to a bus. The substrate 
20 for IC mounting has a connector 21 for 
connecting with the connector 1 1 of the bus device 
10, an IC socket 23 where an IC is inserted, and 
FPGA 22 which is connected to the IC socl<et 23 
and connector 21.; An optional IC is inserted into the 
IC sodcet 23 of the substrate 20 for IC mounting, 
which is inserted into the bus device 10; and the 
FPGA 22 is programmed to manufacture the device 
using tfie IC by way of trial. 
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(54) C^©«IJ!] Kff3^®> r CSiJfflS««>J:tf/tXgg 



(57) S*?)] 

/USSl Ott. 1 1 fc, n;?^^'^' 1 1 

*ffliLTV^5o I C3S«ffiSfi2 0tt. Axmi 0(0 

JfTfefeOI Cy'!r'yf2 3i:, I CVer-y h 2 3 fcn 
^e'^! 2 1 tCg^^tlfcF P G A 2 2 t^mXl/^S. 
OOI C^I C3S®fflSffi2 0OI Cy^r.yh2.3K: 

»u 1 ci§mw&zo^'^7,mi oKmu fp 

G A 2 2*::''nif^i.t5c:i:tc±?)/ 1 C^ffli/>ftg 




1 

5 1 cm^mtm^. 

m^^oHv K^itu I c y y h oi^^scg^^ 

y^r-yhfc, C©^2©^fB&y^^•y^^cP^)^5J:3^c 

mimmth. i c v^y v tm^m(omz<o i 

b 3 0^^■r<a7b^ 1 Ciae©SfMSl. 

1 © I Cyy-y h fc, -gi50Affl*iS?!b<S 1 © I cy 

©I cyy-yht^o-^^iaKElstu ^1©I c 
yy <y h©ffi?fcgg!*nfeS?^^tr^ 1 ©ffiSiy^r 
•yft, «lCg^^tifcljgyy-yhi:. g^^nfe 
g^Syy-yht. ffi©Slt©g^©fc:J6©gfigi^ 
n^i'^ffc. i:©S^iEffl3^.^^^f©S^^i:g^sn 
fciffl? s#tf ^ 2 ©ffiffijy y -y h fc , ii ©m 2 ©ffli&y 
^yYicm^^oJi^oicmttti. Bioicyy-yh 
©iS?Cg^Stifc^?:&^t?^3 ©^SB!Iyy -y h t. 
I C%}trft:*©^2©I Cy-b-y hfc. i:©g2©I 
Cy-ir-ybKKtJ^^i^tEB^tu ^2© I cy^ 
•y h©C? tg^SnfdS?^^tr® 4 (omiVry h 



(2) iifll¥8-22 1 1 64 

2 

mim 6 ] iiJiE I cjsKfflsgtt, g 1 © I c y y 
V V ictjijtcg^^n, ^ 1 © I c y y -y b t^am 

yy-y y-*Hk:*tSt:t*#@frsif*«3&t/>L 
6 ©V^fn*^ 1 f!:iE«©f{f^5^& 

n, i:n&Slgc©:/a^7v7;M ca/^xs^^ 
3*^'^'^ I cy-ir-y v^oym&^mu -'us^ 

^=i;^i'^Jf>I cyy-y hk:g^LTl,-'S:l,''5t>©A 

1 S:^^L 7 ©^,^■fn*^ l lcEl©KfR?SgB= 

Bf *S 9 3 I5E7^D ^y-^zT)]^ I C a. 7 -;V F 

t^mm. 1 iSrl/^L 8 ©V^ftlib^ 1 CSSCUfR^ 

So 

20 1 0] mifu 1 C tt, /n 

1 si> 1 8 ©v^-rnjS)^ 1 cietcKf^^^Bo 

[ifS^ii] l5ia'Ugl©]SSc©/^xg^3:?i 

LTit^T? iRl t*:5<3; 5 tEl^nri^S C tn:m.t 
tSB^ 1 Srvb 1 0 ©v-'-rn)!)^ 1 tciae©KfRSS 

2] l3E/^xgBtt. ^i<ixmM^^^ 
30 ^'©g^lRlfc.'&fe^irfe I CigttiaffiMrtl©3!J'(' K 

[il«Si3] Sv^k:^^xg^?nftS&©^^xg^ 

/Ug^3*i'ift^-rsft«)©^^xgHg^3 
I C4Jff fe*© I Cy^r-y h fc, 

40 -gp©Atfi:^j4S^ I c y y -y h ©^T©iffl?(c?-nf' 

ng^StU ffi©Atii*«?AVUgBS^3*i';5' 

nir^-TT*;!/ 1 C t^m?iTcZ. t^W^tt^ I Ci^S 

[M*«14] I cyy-y hf::ffit)^9J;5tS21^ 
icyy-y h©!S?t@S?^nfcia^^trffi8!iy 
y-yhfc. ISKg^^nfcm^y'ir-yhi:, 

13iEl©ICjS«fflS«o 
50 [flS^IlS] I Cy-^-'y hC^!3^9<J:3tcffil^ 
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[ftSa 16] ICV^-yh lcm\Km.ttU I C 10 

tcct^mLtt ^m^i 3ftv^Li sci^-fnA^i 
KEi© I cm^m. 

mm 1 7 ] IL\^^^^^^7.m^nmmf^7.m. 
tu 

I cmttcm^ 1 © I c y-ir-j^ h t,. 20 

^101 cy-{r-yhk:Kt)^9J:5lcEgStU gl© 
I C V^-;/ h©iSS?Kgi^$nfc^?*-ttrB 1 ©Mli 

liitS^fnft«?gy b fc. ■ 

stmtircmvtyht. 

mmmt(om<oTcii>(omwmm::i^{'^t. 30 

c ©ggggjffl 3 ^ ©Iffi^CgSg* tifci®?*^& 
^zcMS&y^ryhi:. 

1 © I cvry h(om\cm-£tirdi^=f'^m3<o 

mvryhi:. 

I C^iStfc&©®2© I CV^yht. 

c©^2©i cy^r.y hfc^D^ai5»cE«sn, s 
201 cy-!r-y h(om\cmtEnrcm^-^tsfSi<D 



40 



■ ciiss 18] ^ 1 © I c y ^r.y h KMmmt 

tu ^101 cy^'y hfcS5:SJg«©^3©I Cy^ 

y vmK^i^tcct^mLtt^mm 1 7S@© i 



[»*^19] S2©MS!iy^r-yhtcSSt)^7J;9lc 

gBHtns.s**nfcS2og«y'y7 h^stiAft 
c t^<mtt^mm. 1 5 *v'->L 1 8 ov^-rn*^ 1 1 

imm 2 0 ] mifu ^v-rzr;^ i c {itt^tt b 

t tiea§t©:^a >Jv-^-fi\^ I c ttAxSt^^ffl so 



i^n^i?^?^ I cy^r-y hK:g^LTi/^ftv-'5l/^©A 
ffl:^«g?!b^g^«tiTi,^S<:i:;&1^fr5il*ai 3 

ftv^L 1 9 ©i/^i=nft^ 1 ciat© I z%mm. 

mm 2 1 ] lul2:^o f;=7-^-yi\; I C tt. 7 

tt^nm 1 3 41/^ b 2 o©i/>-f n*^ 1 tiai© i c 
mm 2 2 ] i)g:/D if 1 c », :/n i^ 7 

mi 3&V^L2 0©V^f niiM fclEffi©! CjglfflS 

[bI*S2 3] n^i'?, IC^JfTftftOICy-Jr 
>yh, fej;tf, -gP©Aai*«?AM Cyir-yh©±T 

©ia?K:?-ti€ngi^?n, fa©Affl:^^3ti^3*i'^ 

nif7V7;H C^^fS I CjSlfflSffifc, m.<0 1 
CJSSffiSffi©3*i7^f|l±:&;^XgigS-r5fc*©/U 

©^^x^ffln^i^^ftt, ^mmi^miof^7.m 

[tt«3S2 4] S/^;^g^n^i7if©Si^[Rik:^ 
to^fe 1 CjSSffl»E^l^ffl©:«fi' HU-;V*MK:il^ 
fe<:i:;&#iii:1-5Kdi®2 3i2t©/Ugfi„ 



[0001] 
[0002] 

a-?jSffllHim©i5«:T-)'S^i';H C^fflv^ftSH* 

LTV^So ^•©^©afWStLTtts T'UVhSS* 
[0003] 

5. f fc. ^5x^l?iS^©ii^©iilEfc:^^TS 
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6 



m^T^omoM^, ^nfvy\-w&(Dm(DEMi xgitssiu rni?7'77;n c(omwLtim.^f 



feSo Sfc. -:?^>-'^»©tr>'*WK:7^*^&ftJJTi/ 10 [0 0 11] i:(0^^^3?ag«m h fc, 

t5. iSl, 7U<y K:«^-KCJ:5:5j*a«^tt©ST' H^V^-;/ h^iiXmmv^y htmmrzctlci: 

[0005] cncj^to-rs 1-20 RTffitSrSo 

2 0 2 6^^SK:tt> ^©yni^^v^^Diz-y I [0 0 1 21 iS^3iBSoaf^SBtt. 1 

C%3glbftmi©t*-KtiR.ffll CfciSr-^v^^';!/ iSSoKfMSak:33^^T. i cjggfflam IC 

#§g^3 - 1 8 6 9 1 e^^ca. ■fa^'y^nvo Kmmi^rcWMv^y h mtnrc^my^y h 

m'^mt'nxi'z. ^ 5 - s s s 0 1 wm ^ 2 (omv^ yht. c 2 (omv^y h Km d 

[0 0 0 6] L)!)^L$:*<5, e!l;^(f'7')'i'P3>'fc!:i- ' [0 0 13] COtSfSSSim S^Mffl3:^^i^ 

?jSfflisiK^i$f^i-5#&K:«, CPU i^^imm 'iiKmmm^imu fszomv^^htf^sm 

1) . ROM (';-K-^>"; •;^t'J) , RAM (7 ^V^y ht^t^mt^CtlC^t). ICy^-yhtffl 

*St>fc/UT'^-r5ieSA^feSo ±E§4^S>CS^^ [0 0 14] il*S4|B«©Kf^5^«tt, tt*«l 

[0 0 0 7] *%^tt*^ft^5F^Sj^,K:^«tT«:$nrcfc CV^y h i:SS:S3g«c©^ 2 O I Cy^r-y h^SKW 

mwcmmmx'^. mimm [0015] c©Mf^5^«HTa, i cv^yvtm 

<x LA^fe^Si© I C^i'^T.X'Wm.t^&mnW.^m 2© I cy^r.y hi:K:J;oT> SSc©?g«© I z\cn& 

«tsttt£5„ [0 0 1 6] mimmmmmmmt. m^icA 

[0 0 0 8] Tjm^nTzm.ioi'^Tjmmn^^^mt^'^m 

MmmMcm^m w*« 1 WM^imk wt. co/ustt^i^sns i c jsa^ssfc^ii 
m\t. m^t/ugi^?nftSi(©/uatffl3*i' 40 i cjiifflasi^, /ug^n^^^^jt tug^ts 

^f*tt5/^;^«i:, i:©/uglEg^*nsi c ftfe©/^xgBg^3^i;^rt, i c^Jtrfc*©^ 

I cm'^mtK /USiiSn 1 © I C y y y b -gi50Aai*SS?ib<B 1 © I c y 

^i'^fts^f5ft*©/ugl^^3^ii'5ft, I ^•yho^T©®?fc^ft?'ng[^*n> fifi©Affl*® 

c^^ftfcfe© I c vry V -^xmrnt"^ I =f-m7Mmm^^^^(om-\cm^tifz. 

c y-iry h©±T©«?t^ti?ng[^*n, fflcAW ir^SA^T^D^^^ARjti&r/niT'^v^;!/ 1 c ^ 1 

Affi?AVUglg^3*^:5?©C?tcg|!Sftfc, ©I Cy^'yblc|?|D^7 i^tffil^n. ^1©I C 

^fcwS*^7'ni'"'7ABitg:ft:;/'ni/5v7;i/ 1 c Vry h©^?{i:SM?4xfc:lffi^:&-ttrS i n'mv'T 

tt5t©T*£5„ -yht, ISKg^Snfcljiy^r-yht, ^a^nfc 

[0 0 0 9] cc^f^is^im icistfflas© g^^sy^ryht, fa©sii:©si!©fc«>©s«gi£ffl 

I cy^-yhtffiS©! C^flU iCjfSfflSS^/^ 50 n^i'^'i:. i:©g^tffla*i^ir©«?lcg^?n 



[0 0 0 4] 7U-y FJp-Ftiv ^i[©5^©gH,^ftaK 



[0 0 10] W*3S2f21©SEfMS«tt, is^ai 
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[0 0 17] COlSfMSHT'tt, I C^ffl««o 
ery hCffiO I C^Jf L. I Cig«l*ffi^/US1K 

SLfc I C 2 © I C y^r«y h (Cjf Ufc I C t 

k:ffi©ai;&gg|U ^3©ffiS!iy^y h$St>a^4 

KiiO. ^1©I Cy-^y hCiSLfel Cfe5l,^ttB2 
© I C y ^-y h K^Lfz I C i:fi6©gfli:©jgiBfcb^tg 

[0 0 18] W*S6iai©Stm^il»i^ If*i5 
IBecKf^SHK^su^T, I CKKfflSffi*% .gl 
© I c y ^-y ?• icMJiJCg^^n, S 1 © I c y ^-y b 
tS:&S?g«©M3© I Cy-jT'y h^'MlcWTS t©-^ 

[0 0 19] coSEfMSSTtt. ^1 © I cy'^-y 

htS3©I Cy^r.yhfcK:J:oT, ^g|i©Jgl^©IC 

[0 0 2 0] tt*a7f2e©MfOTSltt, ll*S3 
ftfU 6 ©U^fnib^ 1 Ki2®©Kff3^glK:feVT, 
I Ci»^fflafiA\ g2©Mfl!iy^>y hKfSt)^5<J:7 

5t>©-e£«o 

[0 0 2 1] C©6{(MSlT'tt. S2©M8!lV^-y 

[0 0 2 2] IS*a8iBii©KfMSB«, ll*Si 
ftv^L 7 ©v^-fni^ 1 K:i21©SEfMgStfev^r, 

rnif5-77^i/i cAmatt&n, c:n6jts©:/n 

h'^oym^mu -'WSlS^n^i'^'^I cy 
^r>y hCgg!LTV^ftl,>5l/^©AtiJ:^]i®?li±*^8?^ 
nTV^S*>©T'a65o 

[0 0 2 3] c:©KfMSHT'tt, i •3©:/ny7V 
r;n c©Aai:^Sg?©SAV<xglg^3*i':S?^ 
I cy^r-y b©ffi?K:Jt'<T'>%t^«^ic, gg[®:/a 
^7-77;n CT'. ;ua^giffl3;?.ir5fj?>i cyy 

•y h'\©S^^^^fi-rs C tsb^ffilc^rSo 
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[0 0 2 4] ii*]S9iH«©sjfR^^itt, m^mi 

)5:l,^L8©^>•fn!E)^ 1 k:|Be©KfKSSlK:tet/>T, 

y-h •7U'rfcLfcfe©-e£5o 
[0 0 2 5] 1 OfBl©KfMSll±. 
1 1 8 ©u^-fn*^ 1 K:|^oiSf^SSilSK:*5(,> 

[0026] mm 1 1 Em©isfMggttx it*w 

10 1 i&t'' 1 1 0 ©i>f tiA^ 1 k:Sl©MMSSltfet/^ 

<tfe-^©/U®Bgffl3*^^AV ^©m&I^lAMi!! 
©^ugs^3^i'^'©m&iRic3^LTil^^riRic% 
S i 5 CEgSnrv^S fc©T*65o 
[0 0 2 71 c<oU.i^mX'ii. -'USHCSSC© 
^Ugg|ffl3^i^:5fk:^t-«SS©I CJStfflg«© 
5^©^=5:< fcfe-O^flS© I C^mmKttLm 

20 [0028] mm 1 2 f3t©sjf'^^ttt, mm 
1 isit©^ff3^gtKfet/>T, -'^xaija?. ^/u 

rtffl©*V H^-;V*St::Wt«fe©-PS5. 
[0 0 2 9] i:©Sf^5SSHT{i, I Cj§efflS«* 

Jgtffl»«©Sg!*'S^tc*S. 

[0 0 3 0] mm 1 3ffis© I cusmmii. 

K:/US^Snfcm©''^Xg[^ 3 ^ ;&^-r5 A 

30 c(Of^msmmtn^ 1 cmmmt 

fc^f 5fc*©-'^Xg®?J^ffl3*i^irfc, I 
•Tfeii)© I C y^r-y b fc. -g?©Ato*iS?*^ I c y 
«y f-©^TOig?K:^n?ng^^tu fi!j©Aai*®7 

[0 0 3 1] c:©i cJflfflSffim icy-y-yht 
40 u :7py7v7;n c©^Si:i^%:/oi^7A-r« 

[0 0 3 2] B^l 4S1© I C}g^»£tt> ttSt 

Si 3Sl©i cggfflastc^v^r, I cy-5r-y ytc 

©T'a55o 

[0 0 3 3] d© I C jS^fflSSTtt. Ma)y'!r>y h t 
50 Ijiy^-y b*J:tfg^Sy^-y ht^W^t^CtlCii 



3 

oT. I c VT^y fJcJf Lfc I ciclM^-^x.^ fctf 

[0 0 3 4] 1 5f5io I cistfflSfi», 
«i 31510 1 zmssmsz^'^^x. I c 7 

tlBBSn. I C y ^ -y h ©iS? tSS* 

nfcffi^ ^ttrm 1 ©ffiisy ^r-y h fc. asc^^n 

giffl 3 * ^» oiffi?{cgiisnrc®?%^tf^ 2 ©ssd 

v>T'jYt. cosaoMBfiy'^'y 

st^n, I cyy-j/hois^Ki^^nfciw^tf 

[0 0 3 5] CO I CiSlfflSffiTtt. 
^ Cfa©g«*g^L, S 2 OMffilV^ •J' h fc^ 3 o 
liy':r-;.hi::&g^t5<:i:ti:J:»). icy-^-'yUc 

Ufc I C ilffiOSltOS^WtllCftS. 

[0 0 3 6] 1 BESO I CiSmfflSStt. tt* 
:^ 1 3 ftt/-" L 1 5 ©i/^f n*^ 1 tcESO I CJSSfflSffi 
^C^3^,^T. I Cy^r-y hK:M5iJ£g^?n> I Cy^r>y 
hfcS^:SJgttOM20I Cy-!r>y h:&Mfi:<i^fcfeO 

[0 0 3 7 ] C © I Cj^tfflaST-tt, I C y 7 h i: 
?|20I Cy^-y l-tfcJ:oT, I C tcM 

[0 0 3 8] 7iBt© I zmmwm.. si.^ 

tfc*©^ 1 O I Cy ^r-y f t, 

1 © I c y ^-y b ©^T©s?tc^n^<^Msti;' ffl 

Ct. ^1©I cy^-ybK:^!3^5J:'5KEg*n, 

^ 1 © I c y^ry b©is^ KS^snfc^s^&g 1 
©MS&y-^-y h WMKm^tikmmVryht. 

m-^ntcmv':ry\'t. m&mtoimiorcm 
zoimvry hmfy-^viioKsmttu mi©i 

^-yVt, IC:&JtrfcJ6©S2©I Cy-y-yht, il 
©||2©I CV^-yh{<:gl!3^5i5lcESSn. S2 
© I C y -!r -y h ©ffi^ tCgM*nfcSS?^^trm 4 ©ffi ' 
8!jy^>y l-i:*mfefe©t?fe5o 

[0 0 3 9] t©i cKKfflSfim mi©i cy^ 

yYicm-tOlcmU ^2©I Cy^r-yhlCfa©! 
7-77;H c©^i:ilS«:/D^^7A-r5ci:tc<ko 

rat© I c*fflt^ft:ft«©st^Hf^-r5i: ti^Ritg 
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(CSS, Sft. Sl©ffli!iy^-yhteJ:tfm4©a3Sy 
^•y hfcliiiy^r-y hfej:t5gflfiy'^>y b t^mt^ 

CilCtoT, Sl©I Cy^T'ybtJfLfcI Ct^2 

© I cy-y-y VKmhtc I c ttm^s^x-scfc*^ 

U S3©fflg!iy^-ybfeSi/''tt^4©ffiffi)y'>--ybi: 
g2©MSiiy^'yhfc^gi!-r5e:i:ti:<}:t). ^1©I 
Cy-^^y btifLftI Cfe50>ttS2©I CV-J^-yMc 

fltfc I c tmmmt(ommmKis:%, 

10 [0 0 4 0] 1 SES© I CjSlfflSStt, S« 

a 1 7151© I cmmmic^^-'X. ^ i © i cy-y 

>y b tc^JlcgSgS* n, ^ 1 0 1 C y ^-y h fcS45}g 
tt©S3© 1 Cy ^r-y b*MtCig^fcfe©T'^65o 

[004 1] c©icjiifflSffim mini cy^r 

•yf fcS3©ICy^r-yhfctioT, SS[©J^©I 
[0 0 4 2] il^l 9151©] Cj^Sfitt. H« 

3g 1 5 ftv^L 1 8 ©v>-fnA^ 1 tsi© I cmwMm& 

20 tu gSfi?tlfcS2©g^^yer'yh;£MtC«AfcfeOT' 

[0 0 4 3] t© I cisims«m ®2©Mffi)y^ 
[0 0 4 4] iis«2 0151© I cmm^ii. a* 

a 1 3&Vb 1 9©V>f tl*^ 1 tCgl© I ctsws^ 

I cy^r.y h'\©gg|;&^^SU -'^XS^Mffln^-iJ' 
30 ^'■S>ICy^r.yhtcgSbTI/^S;t/-«5l^©Aai*iS?ft^ ' 
g^*nTV>Sfe©-p$5o 
[0 0 4 5] C© I CKKfflSffi-Ptt. 1 -DiOfvi^y 
t:/;H C©Affi:tlffi?©a6VUgagi^D^i'^f 
cy^-yhcbiS^KJt-^T'^ftt^^^C. SSt©::^ 
p ;v I c -p. -'Ugis^ffl Jf> I c y 

^-y h^mm^^mzctii<^min:^£^. 

[0 0 4 6] s*a2 1 El© I cmmmrn. »* 

^1 3&l/>L2 0©V>fn3!)M {CEl©I cusmML 

40 •7Ul'i:tfcfe©T?fe5. 
[0 0 4 7] WI^]S2 2E«© I CjSlfflSSa. 
a 1 3 ftV-'L 2 0 ©V-'-f 1 CSl© I CiSlffl8« 

i^-yi' • r/wxtbfet>©-pa&ao 

[0 0 4 8] m^m 3mm(0A7.m@ii> ^^^ii. 

I c^mtcmicvrv ^^ -gp©Aa* 

50 c^mmt.m.(oiQ^mm<o^^^m± 
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&5 .J: 3 CElSnrv-'S fe iDTS 5o 
Co 0 4 9] CCD-'^XStT-tt, ;Ulll®gSc©^U 

3 * if ts^-r I c mmm<o ? 

[0 0 5 0] S*S2 4SK©/'!Xga{i, Il*:a2 3 

[0 0 5 1] cco/'?xgtm I cis«fflSffi%:5-r 

[0 0 5 2] 

[0 0 5 3] S 1 1 OllfiS0!IH:#Setf^^ 



12 



©Hf^Sltt, /^xSHi ot. co/USli 0 

ts^^ns I cismw^2 o t^^i^Tv^s. 

^11 Oti, m mtf30(Dn*i?^f 1 1 fc, en 
5(D3*i'^'l 1 ^SO-'tC/US^-r^/UffiigB u s 
1 ~B U S m^#-r«''U*K 1 2 t^ffl^TV'So I 
C}SOTS«2 Ott, AXSll OOn^-i'^' l life 
^■r5ft:*©rj*i'^r2 1 ri— »f A^ffi^Or w 
;V I CSWTfcfe® I CV-^-'y h 2 3 1, -SSOAffi* 
CV^V h 2 3<D^TOffi?fC^-tl?'nS^S 

FPGA (7-f-;Vh'-7'n^7-v/;l/--y-b -yU 
: Field Programmable Gate Array ) 2 2 i:*liAT 
I,^5„ F P G A 2 2 tt. I^IS©^fclSa*'3.-if 0# 



10 



20 



30 



40 



[0 0 5 4] 02t5^LfcJ:5t, lCtm^S&20 
(0::i^^f 2 Hi I CKKfflgfiZ 0OM?:&lS)©i^ 
KWi-y^n. -'U^ll 0<0n^^? 1 1 I CKSffl 

LTiift:^iRiT'50, I cigtss«2o:&/^xaii 

0 ic^ULfc^mr'H^ m 1 t^Lfc J: -5 I c jge 
fflS:K2 0ttlitK:«:«. 

[0 0 5 5] 04a01tfett5^UgBl OOIISSS 



50 



T-SS. AX^ll 0®^©3^i^^r 1 1 tt, m*£0 
/USH^B U S 1 ~B U SmCioTSO-'t^US^S 

[0 0 5 6] 05tt01lCi3tt5I CS«fflSfi2 0© 
isl^0-P£«<, I C^awafi2 0©3:?ii'^f2 l©m 
*iDt!>tt, F P G A 2 20Attl:^iS? I 0 a 1 ~ I 0 
a m i:EST-^{ftlTl^5o I C V 7 h 2 3 ® n *0 
Ifytt. F P G A 2 20Affi*«? I 0 b 1 ~ I 0 b n 
t^T*ieJfnTt->3o I CV-ir-y h2 3©^ 

TOtfVA^F P G A 2 2©Affi:^iS?fcSlfnTI/^5, 
cntt, I C V^y h 2 SKjftftSO I C*^H©J:9 

coHotryicfav^^fcfl^^tJ^gSib^a. I etc 

[ d 0 5 7 ] 0 6 tt0 1 ttetJ 5 F P G A 2 2 OM&O 
:P G A 2 2tt, ^iJiEL<E5IJ«*lft^S<0iii:'"Dy 

(A~i) 3 It. mt^m7oyi7 3imm 

lt5.nfc^'nXd?-1'VhX-l'-y^3 2t. EWO^'nX 
^ThU-y^X3 3fc%ffi^TV^5o i'nX^'f^'hX 

'('7^3 2 a, mm^Mfsms 2mmmm^ 
tt, iia:/a-y^A©ffi?ouT2i:iia:^P'yi'E© 

^a2i:*. i'OX:j?-l'>'b;^'l''y^3 2i:X-^'<y^ 
•7h'J'yi'X3 3*:rrbTg^LTI/^5«l*5^L/TI/'' 

[0058] 07tt06k:feli-Sifea>fn>y^3 1©^ 
■jSO-fJ^a^t-l^D'yi^gT'SSo <l©0lC3^-r0!lt? 
tt, IM^o-yd'S 1 tt, ;l/-yi'7-j;:fx-:^;V3 1 1 
t-lrUi'^'S 1 2i:7y-v:h'ny:;^3 1 3fcXU-X 
r-h-''5'y7r3 1 4. 3 1 5fc*^^Tt''So 
7 y :^r-7;V 3 1 1 © 3 o© AA«?tt^7n -y i' 
3 1 ©A*iS?a 1 ~a 3Kg^**i. ;l/-y d'J-y T^x 
-7;V3 1 i©tii:^)!®?ttX'J-XT-h/Vy7r3 1 
4©X*iS?tgi^2nTt/^5i:^^C. •trUi'3'3 1 2 
©-:^©A*i^?t^SM*nTV^5o ■tV^'^rS 1 2© 
fiW©A*iig?tti^:^n y 3 1 ©A*^? b Kgl^ 
^nTV-So -bVir^Sl 2©«lt)a^©ftJ6©®JffllA 
^^ttHa^D -y ^ 3 1 ©AA^ c KS^* tiTV 

s. •bu^?3 1 2©ffl:tiiS?tt7y7:^7D-y:^3 1 
3©A*e?Dk:S^*n, 7'J-y:/7n-y:/3 1 3© 

ffi^)C?«XU-Xr-hM-y77 3 1 5©A*ffi?t 
gMSnxV^So 7'J'y7'7D'y:/'3 1 3©i'n>y^/A 
*^ttiaa7D<y 3 1 ©^P>y ^A*iS? C L KE 
gggSntV^So 7.>J-XT-h/^y7r3 1 4. 3 1 

5 o^i^mmxtim^ii'tti^enwmf'a -y 3 1 © 

A*^0E1, 0E2tg^^tiTV^5o XU-Xr 
-^^^y77 3 1 4, 3 1 5©§ffl*«?tt^-n^'ni& 
S7n>yi'3 l©ffl:t)i^OUT 1, 0UT2tcSiiS 



13 

;V.y^7y:^X-7;l/3 1 KDPi^^^Uif^S 1 20 
nTV''50^b;&l/-'lii-X'¥'R 0M$5V>tt SRAM 

[0 0 5 9] 08tt06fCl3t3-S^'o;^3i?-Oh;^'ry 

^tt^ST'tt. :j7DX:«?l'Vh:^'i'-yg^3 2tt, 1 
l~a 1 Ztm-c 1 l~c 1 3%iS4l®^i:, ^fa- 
ll ~b 1 3i:^?d 1 l~d 1 S^S-SCffi^fc, §E 

X-r-yf-S 1~S 9 2:, ^X'l'-y^S l~S9©^JffiliS 
?CS^^n, #X'r>;'^S 1~S 90:i-y, :t7©1» 
S*f3fi LfcE1t«? (t 3.-X-^ R0M$5t/^ttSR 
AM) Ml~M9kSli^Tl^So cl©i'DX^1?'1'Vh 

>cj:-r.T^a 1 3. cl3fc^bll. dllA^ 

*7*, E^?Ml~M9KISS-rSi:i:lci:!3, 
sonata 3 1 F^OfffOSgEM^^T'D 7 A 

[0 0 6 0] 19»06(CS3lt5X'fy^V|->J-yi'X 
3 3O^fi8©-t3J*5^T7n-yi/0-e$5„ C©0tC3^ 
teiJT-tt, 7.^ -y^V b ij «y i'X 3 3 tt, Sig? a 2 1 
~a23. b21~b23, c21~c23. d21~ 
d 2 3SK. g*tffi®^T©iS?t*X'f 7^3 3 1 
«^1-bTi^A.?£t.or*$5o ^:13, 09T'tt, iffi^b 2 

933l(Ot>. t7li, X'l'-y^vh'J-yi'73 3['3 
K:^tt5tiit0^L:&V''i2e^? (ta-X'^R0M^5 
ai^ttSRAM) K.i:^rm&til^^vKii^Xi3 
ii^'S^i}^^'^7,-<yf-3 3 1(0fy, t7^. 

^Km&tzztizi:*). a§t©^:/o-yi'3 IS© 

moymmmzfo^yj^t^ c t a^t? 1 5 j: 5 c& 

[0 0 6 1] 01 oa05KSLftFPGA2 2©iSi® 
J:lia©:^nif7A©-g!l*^t^0T?fe5p F P G 
A2 2{i. Affl*^?! Oa l~IOam. lObl- 
lObnM^gftK^iStSiliA^-P^. 

wciasiHiK^AnsiitfeTtSo 01 ot^t^RiT' 

tt. AW:^]ffi?I0a2ib^C>I0b3'v^-y77 4 1^ 
^^■bT^ML, Affl^iffi? I 0 b j I 0 a 1 'vVy 
77 4 2%:rrLTg^U 7yK-y-h4 3fCJ;oTA 
tB:^)ffi? I 0 a 1 2: 1 0 a i+2 ©^SS&fcoTAtt* 
I Obj+1 '\ffl:^LT</>5o (ICi^ft^tifta 

©ji^«, mmnxmc^m-'ih f ? c a 2 2 ©:f a y 
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lfa-:5f±©Xi' U -yxr-c :J'%®-pTV-x:/' 
D^7A%f^!?> <:©y-X7'oif7A%FPGA»ffl 
©3 y/<'t'^k:*''tt5 c fcC J; Df^^ts <: ti^Tt 

F p G A 2 2 ©^®fe j:a=iia*^-r5 c fcft^-et 

[0 0 6 2] mc. v-Y^anytfa-^'^Kf^tSS 
10 -^^eUttOs *II^IM©SEfMS■©f^ffl^^:■:5V^T 

mmt^o 

[0 0 6 3] 0 1 1 f4*iaS^J©KfMIIS^fflV^T 
Kf^tS'^-i'i'n 3 y ei-^f©«^%^-rie]Kgl"P£ 
' 3o CC-T-l'^nnVlfi-^'ttx CPUS ItbTZ 
8 0 (*Mlfl'Di^©S«) fc, PROM (7^0 
•77';VR OM) 52 t LT© 2 7 2 5 6 mii3i©7 
VKy-h5 3i:LT©SN7 4LS3 2fcK:J;oTS 
^StiTt^S, fti3, •{'a-y^lHB, 'J-t-yUHlK^© 
• ^aiHlKa*S6LTl/''So CPUS ICtfVDO-D? 
20 ttPROMS 2©tf>'D0~D7K:g^*n, CPUS 
l©lf>'A0~A 1 4aPROM52©tr>'A0~A 1 
lAiCimitls CPUS l©l:f>Al SaPROMS 2 

©i;>c e' ( •'■ '• «ftiig-p^5iifc*^to ) t 

g^gt«tlTl-'5o CPUS l©fc!>MREQ* ttfVR 
; D* ttftiia©7 >' H-^*- b 5 3 ©^A^^fcg^* 
tU ftlia©7 V K-y- b 5 3 ©HJA^ (OT«M E 
M_RD* ) ttPROM52©lfyOE* JCg^^nT 
V-'So 01 ItfeO^T, CPUS 1 tPR0MS2©S 

\^>(Om\ceiLX&?>mii. I C}g«fflSS2 0k: 

30 ffltl^© I Cy-J^-y b 2 3©t!>'S^«SLTV«„ 
[0 0 6 4] WT^ 2|t|ISS08©^fKSSH^fflV^T0 

*4T. ^UEBB U S 1 ~B U S m'\©fl-§©tJ *) S 
FPGA2 2©/ni^7As •=?'f^n3>'t!a-5f 
©lilf^^^:■^^^TIi^c^M•r5o 

[0 0 6 5] (1) ffl^iT ■ 

iftOI CJilWS«20©I cy^<y h23Ji:tt, C 

PUS itbT©z 8 0*31-0 micmmwRz 

0©I Cy'^'yh2 3k:tt, PROM5 2tLT©2 7 
40 2 5 6*Jft. PROMS 2i:LT©2 7 2 seta, 
StCl^S-p, C P U 5 1 2: LT©Z 8 OX'Mit^y 
n^7A*^tji$nTl''5fe©i:-r5o i:©2t![©I 
Ct§mmZ0(D^=l^^^2 1^. /^XgllO© 
20©3*i'^»l ifcJfU ^n^'n=i^i'if2 1 2:3 
i^m^t^^o c: ©septet*), ;u^fii 

0©/US^BUS l-BUSm^^l-bT, 2t!c©IC 

jStfflStez o©3^i5'3f 2 1 ©i^-#^©t:y«i:i/^ 
ncmth^o mm. t(±©ffi»fiTA^^7Ufc«® 

50 [0 0 6 6] (2) AX^BUS l~BUSni'\©fl 
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a, CPUS lOt^^'tP ROMS ZCDlf^fc^F PG 

Azzfc/wsii o^r^UTg^fSo cc-e, CP 

US \^PR0U5 ZOm^^^>^4Mi!)^=i^i7^ 
ZltCttJLfcOm CPU51fcPR0M52OFItt 

01 1 tSLfc[eISSaoJ:3Kli^Sn*t'''o ^-d 
T\ CPUS l^jfLfel Cjgl«Sfi2 0©3^i'^' 

2 1t> PROMS Z^&JSbfcl CiSS«Sfi20©a 
^i'if Z lOIil-S^Olfytt, Slz-'t/USBl 0* 10 
^LTSiKSn5<:i:*#ltU C.PUSlfcPROM 

5 z ©r^jb^a 1 1 tsbrc0SS0©ffl D t^iisns <t 

5o ^-Oftii), 01 Zic^tiioK, ^1 CjilfflSffi 
2 0©n;^^i»2 10t:y:feJ;tf/U^ll 0©/^XE 
8BUS l-BUZSC, ffl^AO-Al 5. DO~D 
7. MEM_RD' fetlOaTSo 

[0 0 6 7] (3) ¥?GAtO-/Vi^yh 
#1 C»Sffla«2 0±©I C. t^t>t>. 2-DtOF? 
GAZZfcCPUSl tPROMSZtCtt, at©:5g 20 
X-mm^^t^o F P G A 2 2 O^O^^AiS 

?tiBS35j:t?i«T-^'5AtiattT% 20©FP 
GAZZ©:/Dif7A*ff3o 

[0068] 01 3feJ:lf01 4aCPU5 I tLTO 
Z 8 omLTc I C^SfflSfiZ OOF P G A Z ZfO:;' 

T, /^XE^. tJ3«-§^&, n^i'^'t!y#^«0i 2 
kl^UtC-pSS. CPUS iSJfbfcI Cj§Kl®ffi 

2 0©FPGA2 2T?a. F P G A 2 2©1S? I 0 b 3 
0~10b40, I0bl~I0b5*»BIS?I0al 30 
~ I 0 a 1 6 'v. ^tl^etv^y 7 r 6 1 ^^LTg^ 

U S?I0al7~I0a24M?I0bl4. I 
Obis, I Ob 1 2. lObS, I Ob 7. I Ob 
9. I 0 b 1 0. I O b 1 SF^tt, ^tl^tm^\flif^y 
7r6 2^^LTg^LTt^5o FPGA2 2©«?I 
ObZltt, #j!]D5lHl'^y77 6 2©^I0b l 4~ 
I Ob 1 3»6^lba 1 7~I Oa 2 4fi!l'\fi^ 
^t^i:^3t•5^^;'77©WS?^cgE^LTI/^5 tWK:. 

-has ©tU:<]^?tt^ §5!SWiRi^<y 7762 ©ffi? i 40 

Oa 1 7~I Oa 24(I1A-'P.^I Ob 1 4~I Ob 1 

3 l'^«^*HJ*•r5/^y 7 7©KffiIS7k:gMLTi/^ 
5. F P G A 2 2©®? I 0 b 2 1 . I 0 b 1 9ttt^ 
107 V H^- ^ 6 4 ©§X*ig?tS^L. ftisa© 
7 V ny- h 6 4 ©a:^iS?tt F P G A 2 2 ©^ I 0 
a 2 5 fcgg!LTl/^5„ aia©7y K^- h 6 4 140 
1 lK:felt5ftiBia©7yKy-hS3k:*fS-r5'E.© 

[0 0 6 9] 01 5i3j;tf01 6«:PROM52fcLT 
®2 7 2 5 6*iiLftl Cjtefflafi20©FPGA2 50 



'^§§¥8-2 2 116 4 
16 

2©:/a^*'7A©i^§*5^bfe?>©T?2&s„ i:tie.©0 
Ktev^T, -'^xs^. »J3ff^«. 3^i^^fe>s^a 

01 2fcIH;fe©T*S5„ PR0MS2^SLfcI Cif 
lfflSS2 0©FPGA2 2m FPGA22©^? 
l Oa 1~I Oa 1 5A^5iig?I Ob 1 0~IOb3, 
lObZS, IOb24. I0b21, I0b23, I 
Ob 2. I Ob 2 6. I 0b2 7'vVy77 6 5^^1-L 
TSl^bTV^So Sfts FPGA2Zi*3gPfC®tpTTL 
{.yyyJT.^- yyyi/T.f -aVy^) ©LS2 4 
5Kfflat«jK:&lflI^UAy7r6 6^^^U FPG 
A2 2©lg?IOa 1 7~IOa2 4^5i!WlSlAXA-y 
77 6 6©Aa5*lS?Al~A8t£:g^U FPGA2 
2©ffi?I0b 1 l~IOb 1 3. I0bl5~I0b 
1 9 77 6 6 ©AW*li®?B 1 ~B 8 

K-g^LTl/>5o Sfc, FPGA2 2©«?IOa 1 
6. I0a2 5^^-n?'n/Vy77 67. 6 8©A*^ 

77 6 6 ©-f^-y;!/, T^' •b-7;u^f J®t5M« 

?GtF PGA2 2©iSTFI Ob2 0k:g^U /^y7 
7 6 8 ©tfl:f3ffi7^j!iWlRl^U;Vy 7 7 6 6 ©ffl^OA 
ffl:^i:?JiRl^WrsSJSliS?D IRtFPGA22©« 
?I0b2 2^cgf^LTV^5o 
[0070] ilCJc^Cs CPUS l^jfLfcl Cjgg 
fflSSZ0©FPGA2Zfc, PROMSZ^Jftfel 
C^fflSSZO©FPGAZZ©^i:ilS*01 3 
ai/^L0i 6tca^tfc,t5t:/oif7ATSi:fcK:i 
D, CPUS 1 fcPROMSZ©F^*01 ItCa^Ufc® 

[00 7 1] (4) •T-i'i'anyifi-iJOiif^ 
lt©^iffiT% CPUS l©U't-yb5»U CPU 
5 l(Dm¥f%7,it~Vl£-^^t., CPUSltt, PRO 

usza^B^m^^^. *©^K:fieoTafrr 

So 

[0 0 7 2] &±mLrci:oK^mmici:m. & 

M© I C* I C}iflMSfi2 0© I CV^r-y h 2 3fC# 
U I C}Stffl»fi2G^/UgBl OKSU XT-< 
^T'FPGA2 2©7'Di'"7A*f^figU n:^/^;!/ 
U FPGA2 2*7^P^^7AtSJ:kK:J:?). I C* 
fflU^fj:gK*Kf^t3<li:!!)^T?tS©-p. SV^^F^-Pr 

msci.^wmm<o\c&<xm'^mxmts}i^ 

Sffi-PSS, flM1t©S^S-»y/<jST'© 
SS?tt'>aT!S*, ^{ify&i^+v/^'g^tSTjS© 

[0 0 7 3] Sfc, **^selJ^i:J;n^^, F PGA 2 2© 
:/n i'*^ A%Xx W ^tr-lijEt 5 fc> F P G A 2 2 ©^ 
^■^SBa*^t5i:tA^T-t5©T% I3]IS©(giE*<^ 
^■eSSo Site. FPGAZ2-^I CigSfflSSZO 
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[0 0°7 4] $fc, *^g!lKJ:Wf, I Cii^Sffi gg-r5fcft0^3©MS!lV'!r-j' htLTO^lt^VV^-y 

2 0A«aStlSiJnT^->*i-;Hl;Stu tffl^BS:*i=^ b 2 4 3 i zv>t-j b z 3 zfcPU^^ J:3k:E1 

i^isfc*. iftc^tftyyvfaficFPGA-^ sn, i^'V>/^®*3frfci&©m4©ffia!iy^r7hi:L 

I C V-yy h^S[^<M'<§73a£lt'^T, ffiS^te. TOAt;>'y^r>y h 2 4 S, 2 4 6 I Cy-^-'V b 2 

■f. ^^7.ia^©fiSfe@<T^tr= 3 3(cB5!3^5J:aKEHSn, i^-vy^mSI-ftft 

[007 5] Sft, 2f:^WC±Wfs S§l©IC§/^ ©^4©Sa)y-!r«ybi:tr©^i;vy^r.yh247. 

;^TS^-r5gScDKfffeBrt|k:ft5o 2 4 8. 2 4 9. 2 4 1 0 t^&W^TV^So I CjSKffi 

[0 0 7 6] ^K. m 7J3:V^L03 S^fflv^T, *IS 10 Sffi2 Ott. StC. l^Kg^Sn. ^evy^-)' hT- 

^o^2©^M^cov^■ri^99■r5o **isg!itt, s i m.-^^r^.^vrv b 2 5 1 fc. g**n, ?Lif >y 

©*S!iMKJ±'<T, ^^mmz.^\.x. J;t)ffiu^^< bT-^^*nfcgSfiy^'y b 2 5 2 t^mxu^ 

[0 0 7 7] 01 7«*^©^2©m«lK^gSKf^ [0 0 7 9] 01 91401 SCavLfcI CJS^S«2 

3Ssi©^ia*3^T^0TaB5o :**ss0iit*tts m-7txvmx%-^. ■:^%';^Z 1 1\ I Cy-S^-y b 

^USBl Ott. m.. mfL\l\-:>(r)Zi3f^^^\ la. 23 K ^LlfVy^r.yb24 l~243aFPGA22 

11a. 11a. 1 1 bfc, iinp.©3^i^:? 1 1 a. Kg^^nTu^s. ?itfyy^-y b 2 4 A\mmm, 

11a. 11a. 1 1 b^Sl^t^Ug^tS^UES 3:^i^^2 1 2k:giiStlTI/^So ?llfvy^r.y b 2 4 

^trS^^XSffil 2 fc. CO/USE 1 20-7?©ii!l 5. 2 4 6tt I Cy^ry b 2 3 2K:g^SnT0>5„ 

gi5K:SBt::K?)f>tlt5nfc*VFfflffil 3i:x CO^tf-l' 20 ;t:>y^r-y b2 4 7. 248, 24 9, 24 1 0ttIC 

FfflSl 3tcSlt&nft40©*VKV-;H 4 a. 1 y^ir-y b2 3 3»eSlK?ftTI/>a. 
4a. 14a. 1 4 b t*{i^Tt,^5o ^USffil 2© [0 0 8 0] 02 Ott0 1 9lCfcttS3*i'^ 2 1 K 

^i)^?)03O03*i'^H 1 atti CjfSfflSfi20 ICy^r-yb23K ^tf^y^'J/ b 2 4 1 ~2 4 3 fc 

©n^i'^'Z 1 fc<Dg^lRlAV'5;^S:Kl 2K:jl4LTm F P GA 2 2 t©g?^#^t[HlK0T'S5o n^i' 

tt*lRlT*$»). -'USffil 20**iI©fi01-:3©3* itZl l©m*©k!>»FPGA2 2©Aai;t)iS?IO 

i^^fllbttICj§«fflSffi2 0©3*i'?2 1t©g a l-IOamt^T-iKtfnTt/^ao ICy^r-j»b2 

g&JiBlAVUSfi 1 2 ICJ* bTTfrftT^lRlJCSr'pTI/^ ■ 3 1 ©t!:^ l~rittFPGA22 O^X^M^ I 0 b 1 

5. jbV KU-;!^ 1 4 a I CiS^»E2 0*3* ~ I 0 b n fc^T'SlfnTVSo f fe. I Cy^r-y b 

1 atcjftsici cig«ffl»E2 0*^rti-5fe 2 3 i©eyi~n/2ttAif:/y'>-'yb2 4 i©i;v 

©■PS5. ;ff-l'Kl'-;H 4b(4, ICiSlffiSSZO 30 l~n/2i:^r-^»fn, I Cy-Jr-y b 2 3 1 ©lf> 

*3*i^3H I bfc}f1-|gti:lCjg«fflafi2 0*Sfi - n/2 + l~nttAt:>y^'yb2 4 2©tr>l~n/ 

t5*.©T*fe5o I C^KfflSffiZ 0*3*^^' 11a 2 fcSB^-pigffnTV^So %yLyV>TV b 2 4 3©lf> 

(cJftii^Ctt. I CjS«ffl»K2 0%^f-l'b-W-;l/l l~pttFPGA22©Affi*lffiFIOb l~IObp 

4 a KJ&oT, ;US« 1 2 tj^ bTSit^lRUCffto fci^T^lfnTV^So 

I CiSefflSS2 0*34^i^:5f 1 1 bCJft^fCB, . [0 0 8 1] 02 1 1401 9fe:fctt«3*i'^' 2 1 K 
I CitefflSS2 0*;«f-1'Fb-;H 4bt?SoT> A I Cy'!r«;/b2 3 K Alfyy-^'y, b 2 4 1 -2 4 3, 
XSfi 1 2 Cj*LT¥ff'5::?^I^Kjfto F P G A 2 2JK^1-©Be*a^tlElK0T'$5= n^i'^' 
[0 0 7 8] 01 8{i01 7ti:tetJ5IC3StfflSiE2 2 1 2©p*©l^ytt?leyy^r•yb2 4 4©l^>l~ 
O©¥®0T'fe5o ^UMicfeW-s I cis«ffi»K2 p fciffiiTi^{fnTi>s„ I zvtv b 2 3 2©ify 1 

Ott, -'^XStl 0©3:?^i'5f 1 1 (11a. 1 1 b« 40 ~q/2«?li;>'y-!r>y b 2 4 5©t!V 1 ~q/2 tlH 

ftatSo ) tlS^-rSfci{)©3*i'5'2 1 It. l^aS ^TlStftU ICy^^7b23 2©(fyq/2+l~q 

©^tma^gfttyn^r^ixRltls&F P G A 2 2 tt^H^vy-iry b 2 4 6©t!y 1 ~q/2 tlBST'^ff 

fc, a.—*f*^K© I C:&}f tfcft© I Cy'y-yb2 3 nTV^5= I cy^y b 2 3 3©t!y 1 ~q/2tt?Lt; 

1. 2 3 2, 2 3 3i:s ffi©I CiS^Sffi2 0@©fa >'y'5-yb2 4 7. 2 4 8©t!> 1 -q/2 

(OmtOMm(Otzm^mm:^^^i>2 1Zt^ IftU I Cy^-yb23 3©i;yq/2+l~qtt?Ltf 

l^Tl>5o ICjSiiffl»E2 0H:. Sts I Cy->--y yy^-yb2 4 9. 2 4 1 0©1^> 1 ~q/2 fcl^T' 

b 2 3 1 m^-t^iioK.mmtn. -» ym^m ietfnTv>5. siiy-j^y b 2 s i ©try 1 ~ r 5 

ftftos 1 ©ffli&y^y b t LX(o-h}^yv^y b z 4 vciSfcSM^n, ^mvrv b 2 5 2 ©t:y 1 ~ r 

1, 2 4 2i:, n^i'^fZ 1 2t|gt)^9J;3fc:E«* ttg^StiTV^S. 

nfc^2©fflS!)y^'ybfcLT©^kr>y'yyb2 4 4 50 [0 0 8 2] ^IC, ■7i'i'na>t!:x-i'*MflF-r5^ 
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[0 0 8 3] S2 2fe<ttf02 3{4*||fiSfilJiDKffi?S 

t[iJ^0T'fe5. i:©vw'^n3:/ifi-5fa, CPU 

SltLTZaOi:, PROM52tLTffl272 56 
SRAM7 1 tbT<D6 26 4t. Ayl^jWyii 
7i-XIC72fcLT®8 2 5 5fc%ffl^TI/^5<, C 
P U 5 1 Oi'nyi'A^tfyC L Kta^^^^i^'a 
-;V7 3*^^S4lTV>5„ CPUS lOU-bf hX* 10 
IfVRESET* taUHZf MhIK7 4*^g^3nTl/-« 
3„ U-b-y MhIK7 4t±, gSi§g7 4 1 tU-b-y hT.^ 
y^7 4 2i:^-l':^--K7 4 3 t^y-f Vif? AAtX- 

m&i^nxij^Zo m^7 4 lo-sscaijiiiEvc 

7 4 2CD-lSK:gE^Sn, 'J-t^y hX-l''y^7 4 2<0fa 

-F*<mjimffilfc'S:5<}:5K:if-Y:i--F7 4 3*^i^ 

zitfflii«:SJ:ofc:3VT>1}-7 4 4A^^^nTl^ 20 
5„ fiSigg7 4 1 fcU-b-y h;^-^-^^? 4 2©g^ 
tt> CPUS l©U't:>yFA:^tr>'RE SET* tg^ 
StlTO^StWC, /•j;hy-b7 5*/)-LT/^7U';l/ 
■I'y^f7x-X I C 7 2©'J-b-y hA^eVR E S E T 

[0 08 4] CPUS lOlfVD0~D7a, PROM 
S 2©lf>D0~D7 t, SRAM7 lOl:;yD0~D 
It. ^<-5U;l'-1'>i»7x-XI C7 2©t!yD0~D 
7i:K:gSi2ih.TI/-'5o CPUS lOVf^AO-A 1 4 
ttPR0M5 2OlfVA0~Al 4ti:g[^StU CPU 30 
5 1©l:fVA15ttPR0M52OlfVCE' fCg^S 
CPUS lOlfVAO-A 1 2ttSRAM7 

KDtryAo-A 1 2}cgiKsn, cpusiotr^A 

1 5«y'yhy-h7 6*yVtTSRAM7 1©t:>'C 
Si' fCg^StlTI/^S. CPUS lOt!>A0~A2 
tt/<7Wl/'fVi'7x-XIC7 2©i;yA0. Al. 

cs* icg^^nxi/^So 

[0 08 5] CPUS l©lfVMREQ' tlfVRD' 
H:fiiia©7y K^-h 7 7©#A*«?Kg^2*V 
ft^a©7VKy-h7 7©a*llS? (#^SMEM_ 40 
RD* ) ttPROMS2©i;yOE* tSRAM? 1© 
t!yOE* ttg^^nTl/^So CPUSl©l^>MR 
E Q* i: t! y w R* ii^miOTy V^-hlS ©^A 

? (fl^«MEM_WR* ) ttSRAM7 lOlfyWE 
' tg^2nTl/->5. CPUS l©t!yiORQ* t\f 
yRD ttftlia©7yHy-h 7 9©&A*S?CS 
g!?tU ©^S©7yFy-b7 9©ffl;b«? 
IO_RD* ) tt/^7U;W>^'7x-XI C7 2©fc! 

vrd' tSMsnrv^So CPUS lotryioRQ so 
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• fclfVWR' ttm^©7yKy-h8 0©§AA^ 
^tcmttis a^S©7 > Fy- h 8 0 ©t{i:^3Sg? 

I 0_WR' ) tt/^7U;H'>'^'7x-X I c 
7 2©t!>WR* tSgg*nTl>5„ 
[0 0 8 6] -'^7b;W>if7x-;^IC7 20t!>'P 
A0~PA7tt4?-F8 l©lfV2. 4. -. 14, 1 
6Cgi^Sn, d?-F8 l©t!yi. 3. -. IS, I 
7 ttg^SnrvS, IM2 2feJ:tf02 3lc43l> 
CPU5K PROM52, SRAM7K-'<5U 
;W>'i'7i-Z I C 7 2©:g-t!>©iiiiIfcEl/TSS 

Sf?B> I csieffl»£2 oicmm^<o i c v^y f 

2 3 l©tf>S^*^U *^S!Ste^rL-;l/7 3©t! 
VOil-iiKiaLTSbSSt^tt I Cy-^-y F 2 3 2 ©i;>' 

[0 0 8 7] OT, 2f^e!l©i?fMgS*lI'^T0 

2 2fe<tlf02 3fc^L/-c-7-ri/aa>tra-^f:&Sf1? 
. ^^^©ffiSfeitfffl^JiT, /U^B U S 1 ~B 

USm'\©OT©fJ»)aT. FPGA2 2©7'ni/"7 

, [0 0 8 8] (1) IBSfeilffi^iT 
Sf. 4ft©IC}gSffl»K2 0©I Cy-ir-);F2 3 1 

t, ^-n^n. CPUS 1 i:LT©z8o, proms 

2i:bT©2 72 5 6. S R AM7 1 i:LT©6 2 6 
4. ;^7WW>i'7x-ZI C72fcLT0825S 
^jft. PROMS 2tbT©2 7 2 S6ttt, ®1[© 

CPUS 1 fcbT©Z80T'iiffta:^oi^7 
i.A'»tiifnTi-'at©fc-r5o 

[0089] ^Jjfc, 02 4k:^-rJ:9»c, CPUS15 

nifz I ciiifflSfi2 o±T% c p u 5 1 (owMxtj 
kfv»cj*fjrr5?ii; vy^r-y f 2 4 1 ©try (t!y#^ 
1 1) tWM'J^y F 2 5 1 ©i;:/t*s?t^'/<^8 3 
^ftLxmuu c p u s 1 ©g^eyts^iStsJtitr 
yy^-y F 2 4 2©k!y (k!>#^2 9) t^KfiSy-^-y 
F 2 S 2©tf>fc*i^+>^^^8 3:&M.Tggi-r5o 
C P u S 1 ©a3aiHlK-p.$S i'o-y *lsl«SfeJ:tf 
'J-b-y FlHlffi*f^^5o fftto-^x I CV^y F 2 3 
2lC7KB^^®t-:^a-;P7 3*SU TkSiiai^i'i- 

;i/7 3©migA*t?>'ti:jyf£rr5^if yy-Jr-y f 2 4 6 
©ify (t!>§#i4) fctsy-y-y F 2 5 1 ©tryfc 

7 3©g^St!>'tc3!fjSt5?ll^>'y^r-y F 2 4 5©lfV 

(trys^7) fcgsfiy^-yF2S2©t;yt§'y-vv 

7 3<oBti\£yK.M^^ti^y'^'r'y F 2 4 6 ©try 
(trvs^s) fc, CPUS i©t!>cLK£S^tn 
fc^llfyy-J-^y F 2 4 i©t!y (vf^s^o) t^-y* 

y-'^S8 3%^)-LTg^t5o 
[0090] I C*#bTt/-'«:Vl Cy-Jr-y F2 

3 3©filT^©t!ytC, 'J-b'yF[iK7 45afietS^ 
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3. zjy'fy^i 4 4mu imstS^^tifc^t! 

^>(t-Y7 A3<m^. 4Zt::i 

yry^i 4Amm. ^ti^ngSEtSo sfc, 

^t-Vl 4 3 tU-b')' hX-r-y^T 4 2tg^snft 
3ti,i;yy^r«y h 2 4 7©lfVF^*5'>>'''^^8 3-eggt 
tSCfctcJ:!), fflT|g741feJ:rf^?''l'*-F743 
U-b-y b:^-l'-yf-7 4 2:feJ:tf3>'xV9-7 4 4i: 10 

*^T5o lie. fiK§?7 4 1 cg^^nftAtr^y 

■y-y h 2 4 1 0©t!yfc«^.y^r-y h 2 5 1 ai\^yh^ 
'J^y/^m^^ithxmu U-l:-j'b;^'i'y^7 4 
2icgMSnft5tLi:fvyd--y h 2 41 QOiMytimv 
'r'yV2S2<r>\^yt^'J>'ry/^Wi% a^^LtS^r 
■ 5o $fc. ^ii§7 4 1 \cm.-^nfz.%\^yv^"j h 2 

4 7©lf>'i:, CPU5 1©t!VRESET' Kg^S 
iXtz%\iyV^'y > 2 4 20t!V (trv#^2 6) 
V/^® 8 3 *^>LTg^^-r5o 

[0 0 9 1] ^^C, @2 5ta^t<J;5K:> 20 
^7x-X I C 7 25:}f Lft I C^«ffl»fi2 0±^. 

Wbl" V^f7x-X I C 7 2©tll:^I*^gP'0S®C 
SI5fcJ6. /^7P;WVi'7x-XI C7 2©t;yPA 

o~p A 7 t!:gM?nfc3tit?yy^r7 h 2 4 3 oif^ 
iitiK^tsftif yy^-v h 2 4 4(o\iyt^m 

[0 0 9 2] 01 7fCa^Lrci5K:, ^tl^H? 
ROM52. SRAM7 1, /^7U;WV^7x-XI 
C7 24}fLf::3ft©I CjStffl»£2 0*, ;(fl'HU 
-;H 4 atJ&oTSrtLTs ^3;|.i'^r2 1 l^/^T. 30 
Sll 0On:^i'^'l 1 atcS'To Sfc, CPU5.1* 
If Lft 1 m I CiSKSaSZ 0:£. Kb-;l/ l 4 
bfcjaoT^rtbT, 3*^'5f2 1 l^/U^ll 0(0 
n^^^i 1 btifto <:©i^ti:J:»3. /USli o 
©-'tXga^BUS l~BUSm^LT, 4t![©ICjS 

tffl»S2 0O3;*.i^^f 2 1 1 ©^-S-^oeyttSi/-' 

(Cg^SnS. CPUS l^SLfel Cj^fflSffi2 0 

lslK^^:g^fi^^•a:T^T5lgA'^f^■'^<4•^T^^So $ 40 

ft. C P U 5 1 mifc I C^tfflSfi2 0 ©PtlK 

KSoTi,^5 1 c»tffl»fi2 oa, aso^iifflffi*''!. 

SroTI/^So fffi©IC^«fflSfi2 0^, CPU51* 

}f Lft I cis«ffl§«2 0 fcxn^Atitf. f&o I cj^ 

OO-r^'y^^PSfe-etSo 
[0 0 9 3] (2) ^USE^BUS l~BUSm'\®fl 

tt, CPUS K PROMS 2, SRAM7 K ^^51^ 50 
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;l/'l'y5f7x-XI C7 2©&k!y^, FPGA22i: 
/USll 0$/(-bTgint5o CC-p, CPU5U 
PROM52, SRAM7 K /^7b;Wyi'7x-X 

1 C 7 20<l#^bfyS^DK: I CjSi4fflaS2 GO 
3^i'^'2 1 ICffiLftCm CPU5K PROM 
5 2, SRAM7 1, /<7MW>'5'7x-XIC7 2 
©Hi±02 2*J:lf^2 3t£:S^Lft[slK0©<fc5f::ttS 

msm\^\ ^^v. #1 c^i2ffls®2o©3:^ii'4' 

2 1 lon-s-^ctfytt, SVtC/^XSBl O^L 
T^Sn^Ct^&^aU CPU5 1, PROMS 
2. SRAM7 K /<7U;Wy^7x-XJ C7 20 
F^tf02 243J;tf@2 3 KSbfcIalSSgoaDfCg^S 
n5j:5K. =&FPGA2 2f^gp®i^ti^*yair 

fflaiK2 0<!!)a*i'^!2 1 liDtfy43j:Cf-'^XgHl 0 
©;U1BSB U S 1 ~B U 2 9 fl^A 0~A 1 5, 
D0~D7, MEM_RD' . MEMWR* . I G_R 
D* , I0_WR' . RESET^fflt)iTSo 
[0 0 9 4] (3) VPGk<Oytii/^L, 
«-IC»SfflSfi2 0±®4O£DFPGA2 2ttt, 1 

M.<omx'mmmi^tZo § i cmmw&z o±o 

C P U S 1 ^OfifiO I C ttt, miiy -Jr-y h 2 5 1 tcjf 
Lf£:5^^y;1S8 3*lLTlligA^#^l&Sn5o Sfe, 
#F P G A 2 2©ynifvAlffi^k:ig^feJ:tflSax- 
^i^XnSilfcT-, #FPGA2 2©/Di^7A^R 

[0 0 9 5] 02 7fcJ;tf02 8ttCPU5 ItUT© 
Z 8 O^&if bft I Cm.mm.Z 0OFPGA22©y 

T, Wafl^^, 3*i^t?t!yS^tt02 6 

tI^Ufe©T'$« (029-03 3 fC^lz-'TfeHSD o 
C P U 5 1 *SLfc I CJSiWSfiZ OOF P G A 2 2 
m FPGA22©®?I0b30~IOb40, I 
Ob 1~I Ob Siti^Bi^I Oa 1~I Oa 1 S'V 

n^etu^yyre i ^^vtrg^u i o a 1 7~ 

IOa24fc^IObl 4. lOblS. lObl 
2. lObS, I0b7. lObQ, lOblO. 10 
b 1 3Htt. ^n€nJWI^aA>y77 6 2*^LTg^ 
LTIz-'So F P G A 2 20iS? I 0 b 2 Hi. ^SJiSttil^ 
/Vy7r6 2©ffi?I0b 1 4~I0bl3»Biffi? 
I 0 a 1 7~ I 0 a 2 4m^9^^liit)t^''^y77<0 
ffl»f tg^Lri/^StftC. y -y h^^-h 6 30A 
:f]iS?tg^LTt/^5o y-yh'!/'-h6 3©tt*iS7 
tt. §55Wl«!A-y77 6 2©l8? lOal 7~I0a2 
4»B4g?I Ob 1 4~I Ob 1 3il'\fl^*ttS:t)-r 
5^^y770^J«?^cS^LT^^5o FPGA220 
Sg?I0bl9, I0b2 1ttftillO7VKy-h8 

5©§A*i^K:siiu n.m<o7yvy-V8 5(D 

flb^]SS?« F P G A 2 2 ©ffi? I 0 a 2 S tCgS^bTl/> 
5o FPGA2 20ffi?I Ob 1 9, I0b22(iftil 
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m<07yvf- b 8 6 (o^xtim=?ic&mu Mwm<o 

7 y K-y- b 8 6 (?) aJ:^ffi?tt F P G A' 2 2 ©«g? I 0 
a 2 6[Cg^LTI/^«» FPGA220lg?I Ob2 

0. I Ob2 l(ift^a©7VHy-h8 7©^AAffi 
?KSi!t, ft^CJy F^^- h 8 7 ©tt};^3®?tt F 
PGA22®^?I0a27KS^LTV''5o FPGA 
2 2©ia?IOb2 0. IOb2 2ttftl|31©7VFy 

-FSB (o^jjjmKmu n.i^<07yYy- v 

8 80ai:t)!S?»F P G A 2 20JS? I 0 a 2 8 
LTV-'S. ft^aO7>H'y-F8 5~8 8tt02 2li: 10 
fctt5fti^©7VHy-F 7 7-8 Ot^^lStSt© 

[0096] 02 9feJ;I?03OttPROM5 2tLT 
©2 7 2 56%SLftI C}tSfflSffi20©FPGA2 
2tD7uifyL.(Op3^^Lrciy(DX'&^o PR0M5 
2^flLfcI Ci§|WSffi2 0©FPGA2 2-e». F 
PGA2 2Oiffi?I0a 1~I Oa 1 5A^e>ffi?I Ob 
lO-IObS. IOb25. I0b24, I0b2 

1, IOb23. I0b2, IOb26. IOb27'\ 
/^y77 6 5%/|-LTgi^LTV5. Sft, FPGA2 20 

/^y75' 6 6«:S^U F P G A 2 2®Jg? I 0 a 1 7 
~ I 0 a 2 4 ^jSWlRl^W/^y 77 6 6 ©AtH*«?A 
1 ~A 8 tgi^b, F P G A 2 20iS? I 0 b 1 1 ~ I 
Ob 13. I Ob 1 5~I Ob 1 9*jK^|pI/^X/^y7 
7 6 6®AtB;tl^?B 1~B 8KgiiLTI,^«, Sfc. 
FPGA2 2©ffi?I0a 1 6, IOa2 5*?-tl^n 
/^y7r67, 6 8©7JDiS?ti:g^U M-y7767 
mtim^m^'^XJ^yyr e 60^JMS?G F 

PGA22©i»?I Ob 20}cgE;^U /^)'77680 30 
ai*^*}K&l«l/U/^y77 6 6 ©SJW?D I R t 
F P G A 2 2 ©«g? I 0 b 2 2 Kg^LTV-'So 
[0 0 9 7] 03 IfeitfgS 2ttSRAM7 IfcLT 
©6 2 6 4:&fflL/c: I CjftfflSfi2 0©F P G A 2 2 
©yDi^7A©I^^SLftfe©T-£5o SRAM7 1 
*ifLfcIC»SfflSfi2 0©FPGA2 2m FP 
GA2 2©S?I Oa l~IOa 1 3, 103 2 6*^5 
»IOblO~IOb3, IOb25. I0b24. 

1 Ob 2 1, I Ob 2 3, I Ob 2, IOb2 7'vVy 
77 9 0*fM.TgaLTV^§o Sfc, FPGA 2 21*3 40 
giilcSiPTTL©LS 2 4 5 tiaa-rS^lRj/UMy 
7r91*^^U FPGA22©®?IOal 7~I 

0 a 2 4*^|Rl-'U/Vy77 9 1 ©Affl*ffi?A 1 ~ 
A 8 Kg^U F P G A 2 2©iffi? I 0 b 1 1 ~ I 0 b 
13. I Ob 1 5~I Ob 1 9*}5C5lRl/^XA-y7r9 
l©Affl:^3^B 1~B8K:8^LTI''5o Sfc^ FP 
GA22©e?I Oa 1 6^/7 h^-h 9 2©A:/]lffi 
?tgi?U /•yFy-h9 2©ffl^)!ig?*5!)ttilol''U 
77 6 6©Sy«?G t F PGA 2 2©iffi? I Ob 

2 0fcg^LTI;-'5o Sfu^ F PGA2 2©iS?I Oa 50 
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2 5:&/Vy77 9 3©A*iS?lCgSU A«v77 9 3 
©ttl*iS?^^lRI/^X/^y77 9 l©»rfliS?D I R 
F P G A 2 2 ©0? I 0 b 2 2 lCg^LTt/>«o 

[0 0 9 8] ^ZZMf^yVMy^y S.-7.1 CI Z 
i:LT©8 2 5 5^3¥LfcI Cjgicfflafi2 0©F P G 
A2 2©7'nifvA©f«g^3^Lfefe©T'feSo /^^l' 
;WV^7i-X I C 7 2*}f Lfc I Ciitffl»E2 0 
©FPGA22m FPGA22©ffiFIOal. I 
Oa2. IOa2 8, I 0 a 2 9*^M? I 0 b 9. I 
Ob 8. I Ob 3 6, I Ob3 5'V^y779 4*/|-L 
r^LTl^So tta. FPGA2 2rtSPk:SJPTTL 
©L S 2 4 5^i:^SS•rS^(RI>'^X/^y77 9 5;£^^ 
U FPGA2 2©Sg?IOa 1 7~IOa2 4^5!!D& 
|Ri;U/V;'77 9 5©Affl*ig^ A 1 ~A 8Jcg^U 
F P G A 2 2 ©iS? I O b 3 4 ~ I O b 2 7%}K:^riR]/^ 
XA777 9 5©Xffl:^iS8?B 1~B8KS^LTV^ 
5. ifc, F P G A 2 2 ©IS? I 0 a 3«/Vy77 9 6 
©A*S?k:g^U A<;'77 9 6©ffi*S^?;£55D^I^ 
/U-'Vy77 9 5©Wig?G i: F P G A 2 2©ffi? I 
ObStg^LTt/^So FPGA2 2©IS?IO 

a 2 7^/V;;779 7©A*Sg?fi:S^U ^777 9 
7©ffl:^iffi?*5K:^lRl/U/Vy77 9 5©©J«7D I 
R i: F P G A 2 2©lffi? I 0 b 5 KgiS tTl/>«. 

[0099] i:©J:5fc, CPU51, PROM52, 
SRAM7 K r^vVMy^y \ C7 Z^nL 
tc^ I C JSlfflSK 20CFPGA22 ©^fcl^* 

02 l^\>^Lm^^^l>n::ko\c-fX3^'vL.t^Ct 
(CiDs CPU5K PROM52, SRAM71,/^ 
7U;Wy^'7x-;^I C7 2©Fi*02 2:feJ:tJ02 

3 £a^Lfc@K0©a») tS^tS C tA^-pt 5o 
[0 10 0] (4) •V'l'i'n3>ea-^'©i!lf^ 
CPUS l%SLfcI CJS^ffl®£2 0±©U-t7hX 
•l'7f-7 4 2*JfLT, CPUS l©«}mt»lf^©X 
if-h^fltHtSt. CPUSlttv PROM52A^e> 

^-C^JCtSfoTSlf^U SRAM 7 
I ■^/^7l';W>'^7x~X I C 7 2 K7;5'-l:Xt5o 
[0 10 1] JMJ:Si^bfui:3li:*^^Jk:iWf, ft 
«© I C^a^ I CJSlfflSffi2 0© I C V-^y F 2 
3 1, 2 3 2. 2 3 3t::»U (g^K^l^Ti^-^' V-'^ll 

8 3-ps^*fTi/\ \cmmm.2o-^>^7smiQ 

\mU XTW5it'FPGA2 2©7^Di^7A%f^^ 

U 3>^W;bU FPGA2 2*:/Dif7A-rst:i: 
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